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Examining the Target Levels of State Renewable Portfolio Standards
Laurence D. Helwig
At present 37 US states have passed Renewable Portfolio 
Standards (RPS) or have a legislative driven goal that supports 
investment in renewable energy (RE) technologies. Previous research 
has identified economic, governmental, ideological and infrastructural 
characteristics as key predictors of policy adoption and renewable 
energy deployment efforts (Carley, 2009; Davis & Davis, 2009; Bohn & 
Lant, 2009; Lyon & Yin, 2010). To date, only a few studies have 
investigated the target levels of renewable portfolio standards. Carley & 
Miller (2012) found that policies of differing stringencies were motivated 
by systematically different factors that included governmental ideology. 
The purpose of this study was to replicate and expand upon earlier 
models that predicted RPS policy adoption and RE deployment efforts by 
adding regulatory, infrastructural and spatial characteristics to predict 
RPS target levels. Hypotheses were tested using three alternative 
measurements of RPS target level strength to determine to what extent a 
combination of explanatory variables explain variation in policy target 
levels. Multivariate linear regression and global spatial autocorrelation 
results indicated that multiple state internal determinants influenced RPS 
target level including average electricity price, state government ideology 
and to a lesser extent actual RE potential capacity. In addition, a strong 
regional diffusion effect was found to exist that indicated that states are 
setting their RPS target levels lower than their neighboring states and a 
local geo-spatial clustering effect was observed in the target levels for a 
grouping of northeastern states.
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Theoretical Framework
1. The primary contribution that this study makes is its finding that 
renewable portfolio standard target levels are being driven by multiple 
factors of which only a few are essential to creating effective policy 
outcomes. The results of this research indicate that RPS target levels 
have been primarily influenced by an inter-state diffusion effect, the 
cost of electricity, state government ideology and to a lesser extent 
the state's actual renewable energy potential capacity.
2. The setting of realistic RPS targets is crucial. In order to maximize 
policy effectiveness, the selection of target levels should have been 
determined by multiple state internal factors including the potential 
capacities of RE sources for the state and the availability of a robust 
infrastructural network for the delivery of electricity from known 
locations of maximum potential RE yield.  This knowledge would 
ensured that policy targets were set to reflect a state's natural 
endowment of RE potential and the ability to deliver it efficiently to 
customers. This approach would also revealed inadequacies in the 
power delivery network that could be remedied  in order to achieve 
the state's ultimate renewable energy potential generation capacity.
3. State electricity providers have extensive knowledge of existing 
infrastructural electricity transmission system networks. State 
potential RE capacities are also known and publically available. It is 
speculated that policymakers in their determination of RPS targets 
may not have such knowledge readily available to them due to either 
communication issues or information asymmetries. Better 
communication between state policymakers who set RPS targets, 
public utility commission staff who regulate providers, and utility 
personnel who understand the systemic limitations of the grid is 
imperative.
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• Regulation was not found to be a predictor of state RPS target levels.
• Transmission line infrastructure was not found to be a predictor of 
state RPS target levels.
• State government ideology had a positive on RPS target levels.
• Some state internal determinants predicated RPS target level 
including average electricity price, government ideology and to a 
lesser extent RE potential capacity. 
• A strong diffusion effect was also found to exist in the opposite of the 
hypothesized direction as states have been setting RPS target levels 
lower than neighbor states. 
• Geo-spatial patterns were present. Regional spatial cluster centers 
were found to exist for the dependent variables representing RPS 
target level in a grouping of northeastern states.
Public Interest Theory of Regulation
Regulation is supplied as a response to demands made by the public 
for corrections of inefficient or inequitable market practices (Posner, 
1974, p. 335).
Rent seeking activities emerge as a result of this political interference 
with markets which creates advantageous positions for some persons 
who  secure access to valuable "rights" (Buchanan, 1980, p. 11).
Theory of Infrastructure-Led Economic Development
Attributes growth to the presence of a robust network or networked 
delivery system designed to serve a multitude of users (Agenor, 
2006, p. 4).
Policy Innovation Theory – Internal Determinants
Posits that that factors that lead a jurisdiction to innovate are political, 
economic or social characteristics internal to the state (Berry & Berry, 
2007).
Policy Innovation Theory – Regional Diffusion
Assumes that states are primarily influenced by states that are 
geographically proximate or direct neighbors, and hypothesizes that 
the probability that a given state will adopt a policy is directly and 
positively related to the number of bordering states that have already 
adopted it (Berry et al., 2007).
Hypotheses
1. Does state regulation affect the RPS target levels set by 
policymakers?
2. Does infrastructure matter for predicting RPS target levels?
3. Do measures of political ideology predict RPS target levels?
4. Are internal determinants or is regional diffusion or the driver of state 
RPS target levels?
5. Are there geo-spatial patterns of RPS target levels in states?
Future Directions for Research
1. It would be worthwhile to further study the effect of deregulation on 
electricity markets especially now that current regulatory actions have 
opened these market to RE suppliers. Future researchers could 
determine if current regulatory changes have created economic rents 
for private sector RE supply firms, or as Buchanan (1980) posited 
"opportunities for profit-seeking entrepreneurs that might not have 
existed in a previously ordered market structure" (p. 5).
2. Potential future studies in this area could explore the predictive power 
of measures of state affluence on RPS target levels. Since the price 
of electricity is known to influence RPS target levels, future studies 
could also explore the complex financial relationships in electricity 
markets that exist between public state utility regulating commissions, 
energy providing utilities and private sector renewable energy 
producers/entrepreneurs.
Units of Analyses:
1. Main Model Analysis – 37 States with RPS or RE Goal
2. Regional Diffusion Analysis – 36 States (HI excluded)
Dependent Variables:
Three measures of each state’s RPS Target level
DV1 – Level of Effort Target Level (Yin & Powers, 2010)  
DV2 – Policy Coverage Target Level  (Carley & Miller, 2012)
DV2 – Absolute Target Level 
Independent Variables:
State Factors
Economic: Average Retail Price of Electricity ($)
Geographic : RE Potential Capacity (MWh)
Infrastructure: Transmission Lines Density (Circuit Miles / Sq.Mi)
Regulation: Public Utility Commission Staff  (Staff / MW)
Ideological: Governmental Ideology Measure (R.C. Fording)
State Diffusion Factors
Fraction of bordering states with higher RPS target level
Fraction of bordering states with higher installed RE capacity
Analysis Techniques :
Multivariate Regression (OLS)
Geo-Spatial Autocorrelation – Lag Model
Geo-Spatial Autocorrelation – Error Model
Local Indicators of Spatial Association (LISA)
1. States with larger public utility regulatory commission staffing levels 
will set higher RPS target levels.
2. Infrastructure does matter. States with higher transmission line 
densities will set higher RPS target levels.
3. States that are ideologically more liberal (citizen and governmental 
level ideology) will set higher RPS target levels.
4. Regional diffusion matters. States will enact RPS policies with higher 
target levels if their neighboring states have the same or higher 
stringent target levels or install the same or more renewable 
generation capacity.
5. Geo-spatial effects exit in the form of regional cluster centers. States 
will enact RPS policies with similar target levels as their closest 
neighboring states.
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Figure 3. Bivariate Local Moran's I Cluster Map of DV1
and State Average Electricity Price
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